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[57] 



ABSTRACT 



A nonrefUlable container for medication and other liq- 
uid, pasty or granulated products to be kept sterile has 
a body of flexible resinous material, such as polyethyl- 
ene or polypropylene, with a neck terminating in a solid 
tip which is integrally connected therewith via a re- 
duced wall portion forming a ft^gible annular link 
whose rupture creates an outlet for the contents. The 
neck is surrounded in an airtight manner by a protective 
cap forming a socket firmly gripping the tip, the socket 
and the tip being of mating noncircular cross-section 
whereby rotation of the cap facilitates rupture of the 
link and withdrawal of the cap with the tip attached 
thereto. The cap and the neck may have complemen- 
tary annular formations which interengage when, after 
break-off of the tip, the neck is pushed deeper into the 
cap than theretofore. To insure a tight initial fit free 
from contamination, the cap and^the contamerare con- 
cur rcntly produced by inje ction moldjnj^and are asgem- 
1 bled in a^terite en>d bSWitet^w^ the 
\mold ^^ ^ ' ' 

8 Claims, 8 Drawing Figures 
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tainer body is rather frail. Thus, the link may be consti- 

CONTAINER WITH FRANGIBLE SEAL tutcd by a very thin wall portion of the containerneck 

FIELD OF THE INVENTION * fraction of a millimeter thick) whose severance 

leaves a clean break. 

My present invention relates to a nonrefillable dispos- 5 According to a fiirther feature of my invention, the 

able container in which medication or other dispensible tip is received with press fit in a socket of the protective 

products of Uquid, pasty or granular consistency are ^ap for rotatable cntrainment, relative to the container 

sealed agamst the atmosphere and thus kept sterile be- bo^y, about the neck axis. Thus, the tip and the socket 

fore being used, j^^y have mating noncircular cross-sections through 

BACKGROUND OF THE INVENTION which the user can exert upon the connecting link a 

- , ■ . \r i_ . 11 torque greater than that which could be applied to it if 

Conventional contamers of this character, usually ^j-^fi,, ^^^^a „ri*u *t.- fi««r« 

J rii.' t_« i_j i.'t-- "P were du'ectly gripped with the fingers, 

made of plastic material, have a hollow body which is t„ f,^^^, fLAik- ™u««-.j k„ 

sealed after filling but has a neck with a tab which ex- the Jm2 

fJz* ^ee It it the cap IS unsoiled at the tmie of assembly, the mternt- 

poses an outle for its contents «Pon bemg puUed off. If 15 . J ^ ^ ^ ^ take place under 

the contamer is emptied only in part, the neck can be ^ u^*. m»u "*T^'^ " ^ 7^ 

covered with a separately suppUcd closure cap, prefera- noncontaminatmg conditions Such assembly, there- 

bly after a temporary plugging of the outlet with a wad advantageously earned put m a stenle environ, 

of cotton; see, in this connection. German printed sped- contamer body and the cap, concur- 

fication No. 1,965,761. It has also been proposed (see 20 ^^^^y P^^o^^ced by mjection moldmg, are both still hot 

German published application No. 24 46 564) to make . ™™ therefore do not carry any germs, 

the cap integral with the free end of a frangible neck contain er and ttie cap are preferably molded from 

extension which after rupture can thus be inverted to I the same or anfflar e iast5meric resins such as polyegiyl- 

close the outlet. \ ene or polypr^^ne. 

In all these instances, the container surface surround- 25 Iflrthie"tSSe bPa disposable single^dose container, 
ing the tab or frangible neck extension is unprotected whose contents are to be used only once, the cap serves 
and therefore subject to contamination by handling and only the aforedescribed purposes of preventing contain- 
by exposure to the atmosphere; the interior of the clo- ination and simplifying the rupture of the tip. If, on the 
sure cap is similarly exposed. Thus, sterihty of the prod- other hand, the container is to be emptied in successive 
uct subsequently poured from the outlet cannot be as- 30 stages, the cap may also be used to reclose the outlet 
sured unless the container and the cap, after steriliza- between discharges. Upon re-use, the container neck 
tion, are hermetically sealed in an external wrapper can be pushed more deeply into the cap for reclosure to 
which, of course, adds to the cost of the item. provide a tighter seal, provided that tiie bottom of the 

Another problem is that the outiet created by the cap formed with the socket is initially separated from a 
forcible break-ofT of a frangible neck extension gener- 35 confronting end wall of the neck carrying the tip. Ad- 
ally has an irregular and often jagged boundary which vantageously, the container neck and the cap are pro- 
is not only unsightiy but also potentially dangerous. vided with mutually complementary annular peripheral 

A further drawback of conventional disposable con- formations such as a ridge and a groove which interen- 

tainers of flexible plastic material is that the finger pres- gage when the cap is thus repositioned, thereby pre- 

sure required to hold the container body during expo- 40 venting its accidental dislodgement 

sure of the outlet tends to squeeze out some of its con- According to another advantageous feature of my 

tents at the mstant of rupture, thus causing spillage of invention, the frangible tip is attached to the end wall of 

the product on the skin or the garments of the user. contamer neck not directly but with interposition of 

OBJECTS OF THE INVENTION * tubular section acting as a nipple or spout when the tip 

^ . ^ . , . ■ is subsequentiy broken off. The presence of such a nip- 

The important object of my present mvenuon, there- ^ particularly useful with eye. ear or nose drops as 

fore. IS to provide^a container of the character described ^ medications to be appUed rectaUy or 

which obviates the aforestated disadvantages. vaginaUy, for example. 

SUMMARY OF THE INVENTION ^ BRIEF DESCRXFTION OF THE DRAWING 

In accordance with my present invention, a sealed n u j r * #• • -n 

hollow container body has an extremity (referred to ^^T' f TT 

hereinafter as a neck) provided with an elongate solid ^"l'^^ ."^ detail with reference to the accom- 

projection or tip which is integrally connected thereto P^ng drawing m which: . 

via a reduced wall portion forming a frangible annular 55 * ^ fragmentary sectional view of a contama- 

link whose rupture creates an outiet for tiie product accordmg to my mvention, showmg the contamer neck 

stored in tiie container. The neck is closely surrounded, provided with a protective cap; 

in an airtight manner, by a protective cap which firmly 2 is an end view of tiie cap as seen on the line H 

engages that tip and cannot be detached from the con- — H of FIG. 1; 

tamer body until the tip has been broken off. 60 "P^OS, 3a and 36 are partial end views of a modified 

The close fit of the cap around the neck prevents the cap; 

entry of germs and other contaminants into the region FIG, 4 is a fragmentary sectional view similar to 

around the tip so that joint removal of the cap and the FIG. 1, illustrating other modifications; 

tip exposes a previously untouched container surface FIG. 5 is a longitudinal sectional view of a container 

surrounding the newly formed outlet Furthermore, the 65 and cap constituting a further embodiment; 

presence of the cap during storage and transportation of FIG. 6 is a partiy sectional view, drawn to a smaller 

the sealed container protects its tip; against premature scale of the container and the cap of PIG. 1 separated 

rupture even if the link connecting the tip to the con- from each other; and 



/ 
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FIG. 7 is a schematic cross-secdonal view of an injec> :. ceives the so-called cold slug in the initial stage: of injec: 

tion mold designed to produce a container according to • tion (arrow A); after the. channel 104 fills up, the in- 

my invention. . ; jected mass spreads out laterally through a surrounding 

crynr^rat^ T\T3cryj»nyrir\iu annular constriction 106 (designed to form a reduced 

SFECIFIC DESCRIFTION 5 wall portion IS) acting as a fan gate^ the thermoplastic 

In FIGS. 1 and 2 I have shown a container 10 com- material thereupon passing into the cavity 100 in an 

prising a hollow body 11 having a reduced neck 12. The essentially laminar flow to form the container body 11 

opposite end of container body 11, not shown in FIG. l and its neck 12. Extraction of the fmished container 

but seen in FIG. 6» is pinched closed by a sealing strip 29 from the mold cavity is facilitated by the aforedescribed 

after the container has been filled with a medicament or 10 taper of its body including the neck and the tip. Recess 

some other product in liquid, pasty or granular form. 105, whose presence helps maintain the coaxial orientar 

A generally hemispherical end wall . 13 of heck 12, tion of mold 101 and core 102, results in the formation 
centered on an axis 0, has an aniiular depression 16 of an inward extension of tip 15 which has no functional 
surroimding a solid tip 15 integral with the container significance in the finished article and has not been 
body. Tip 15 has a circularly cylindrical portion 17 15 illustrated m FIGS, l and v6. The socket 21 of the con- 
close to neck 12 but is of polygonal (i.e. hexagonal) currently, molded cap 18 should be so dimensioned as to 
cross-section over the greater part of its length as seen provide the desired forced fit when shrinking around 
in FIGS. 2 and 6. Tip 15 is received with a press fit in a the tip 15 upon final cooling af^er assembly, 
correspondingly profiled socket 21 of a protective icap In FIG. 4 1.have shown_a_ conta iner iO' and a cap 18' 
18 whose peripheral wall 20 closely surrounds the neck 20 differing from their counterparts in Flfa. 1 by being 
12 in airtight fashion. The contact surfaces of neck 12 provided with a detent, generally designated 24, com- 
and wall 20 as well as those of tip 15 and socket 21 are . prising an annxilar rib 25 on container neck 12' initially 
slightly tapered in a direction away from container in contact with an internal annular shoulder 26 at the 
body 11, thereby limiting the extent to which the neck rim of cap 18'. An annular groove 27 on the inner cap 
can be inserted into the cap. Thus, the wall 13 is held 23 surface, immediately behind shoulder 26, accommo- 
separated by an axial clearance 19 frotn the confronting dates the rib 25 when the cap is pushed further onto the 
cap bottom 23. The cap 18 cannot be detached from the neck even as the cylindrical end 17 of the twisted-off tip 
neck 12 by an axial pull as long as tip 15 remains intact. . 15 enters the butiet 28 (FIG^ 6). Rib 25 snaps into 

The part of wall 13 weakened by the depression 16 groove 27 when, the end wall of neck 12! contacts the 
constitutes a rupturable link 14 along which the tip 15 is 30 bottom of cap 18' so that outlet 28 plugged by the tip 15 
severed from the neck 12 upon relative rotation of the is also peripherally sealed to prevent leakage of the 
container 10 and the cap 18 about their common axis 0. contents to the outside; detent 24 acts as a further bar- 
To facilitate such relative rotation, I prefer to provide rier against such leakage as well as against the intrusion 
the cap 18 with external gripping, fonnations such -as of ambient air and dirt; A slight bevel of the edges of rib 
ribs 22 (FIGS. 1 and 2), undulations 22a (FIG. 3a) or 35 25 and groove 27 enables disengagement of the cap 18' 
serrations 22^ (FIG. 3!>). The outer edge of depression from the neck 12'. 

16 diverges from axis 0 at an angle of about 30- to form If desired, the rib 25 could be so positioned with 

a transition zone turning into a smooth boundary, for a reference to the groove 27 as to engage in that groove 

central outlet 28 which comes into existence when the already upon initial assembly^ The clearance 19 may 

tip is twisted off; only then can the cap be separated 40 then be correspondingly nazrowed so that the wall 14 

from the container, together with the tip IS, as shown in contacts the cap bottom in that position of engagement, 

FIG. 6. especially if the container b not to be emptied at once. 

The container and t he.cap^are molded from resinous, A container 10", shown in FIG. 5, differs from con- 
preferably cLastome ric mat grial such as polypropylene. tainers 10 and 10' of the preceding FIGURES by hav- 
In order to insure thaf^elarea 13; 14 of neck 12 sur- .45 ing its neck 32 formed with a frustoconically re-entrant 
rounding the tijnSirfree: from contaminants whenithe end wall 34 that is axially extended into a tubular sec- 
container and the cap are interfitted, it is advantageous . tion 36 aligned: with a tip 35 from which it is separated 
to produce both by injection-molding m an environ- : by. an annular depression 37 deRning a rupturable link or. 
ment of sterilized air under a pressure slightly higher break-off point "39; A coacting cap 38 has a bottom 40 . 
than atmospheric and to assemble them promptly after SO with a thimbleTshaped boss 41 forming a socket for the 
ejection from the mold, while they are still hot and tip 35, the socket and the tip being again advantageously 
therefore absolutely germfree; . provided with mating polygonal or otherwise npncircu- 

Certain precautions should be observed iii the mold- lar cross-sections for positive rotary coupling, When 

ing of a container of the type illustrated in FIG. 1 whose : the tip 35 is twisted off at the depression 37, by relative 

wall thickness at the frangible link is very small (e.g. 55 rotation of the cap and the container body as described 

only a few tenths of a millimeter). Since even a minor above, tubular section 36 forms a nipple or spout for the 

eccentricity of a mold cavity deHned by two separate . dropwise administration of medication to not readily 

members, namely the mold proper and a core, tends to accessible parts of a patient's anatomy, for example; 

be magnified upon the injection of the fluid thermoplas- pressure exerted through the flexible container wall 

tic material, holes or cracks could develop at that point .60 upon the stored substance then deforms the end wall 34 

unless the core is precisely centered relatively to the to extend the nipple 36 outwardly. The clearance 33 

mold. I have found that such centering is faciUtated.if, initially separating the wall 34 from the cap bottom 40 

as illustrated in FIG. 7, the container is formed in a allows the peripheral wall 42 of the cap 38 to be pushed 

cavity 100 between a mold 101 and a core 102 with further up the container neck 32 upon reclosure, the 

central injection of the mass tfirough a gate 103^ into a 65 axially re-entrant configuration of wall 34 allowing the 

chaxmei 104 conforming to the\tip 15 of the container, tubular section 36 to be thrust inwardly by the tip 35 

this tip thus servingcas.a-large-diameter hot runner. A during this operation. Section 36 and tip 35 are frusto- 

recess 105 in_core,JM, aligned^with channel 104, re- conical and fhistopyramidal, respectively, with com- 
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mon generatrices. Neck 32 and peripheral wall 42 
could, of course, be provided with detent formations 
such as the rib 25 and the groove 27 of FIG, 4. 

A re-entrant end wall 34 as shown in FIG. 5 could 
also be used in lieu of the generally hemispherical end 5 
wall 13 f container 10 r 10\ PIGS. 1 and 4, in combi- 
nation with a tip 15 linked to the container neck by way 
of a surrounding wall portion 14 of reduced thickness. 
Thus, a container with a convex end wall 13 can be used 
as a direct applicator of medication to a wound, for 10 
instance, whereas one with a concave end wall 34 (with- 
out nipple 36) may serve as a distributor of powder, for 
example, over a larger skin area. 

FIG. 5 also shows, in phantom lines, the sealing of the 
opposite (left*hand) end of the container body after it IS 
has been filled, again with the aid of a strip 29. 

Conventional techniques, such as the use of multipar- 
tite molds and/or collapsible cores, are available for 
producing the containers 10' and 10" together with the 
asssociated caps by an injection-molding process gener- 20 
ally similar to that described with reference to FIG. 6. 

I claim; 

1. A nonrefillable container for dispensable products 
to be stored under sterile conditions, comprising: 

a sealed hollow body having an extremity centered 25 
on an axis with an end wall and a solid axially 
extending projection on said end wall integrally 
connected therewith via a frangible link whose 
rupture creates an outlet for the contents of said 
body; and 30 

a protective cap surrounding said extremity in close 
contact therewith, said cap having a bottom sepa- 
rated by an axial clearance from said end wall and 
formed with a socket receiving said projection in 



mating engagement therewith, said cap being in- 
separable from said body without rupture of said 
link, said cap and said extremity being provided 
with mutually complementary annular formations 
axially offset from each other and interengageable 
with a snap fit upon a repositi ning of said cap on 
said extremity after a separation therefrom and 
detachment of said projection to permit a partial 
discharge of said contents by way of said outlet, 
said bottom coming to rest against said end wall 
and forming a seal around said outlet upon interen- 
gagement of said formations. 

2. A container as defined in claim 1 wherein said 
formations are a groove near the rim of said cap and a 
rib on said extremity overlain by said rim. 

3. A container as defined in claim 1 wherein said 
projection and said socket are positively coupled for 
joint rotation about a common axis. 

4. A container as defined in claim 3 wherem said 
projection and said socket have mating noncircular 
cross-sections. 

5. A container as defined in claim 3 wherein said cap 
is provided with external formations facilitating rota- 
tion thereof relative to said extremity. 

6. A container as defined in claim 1 wherein said 
projection, said socket and contact surfaces of said ex- 
tremity and sau) cap are tapered in a direction away 
from said body. 

7. A container as defined in claim 1 wherem said end 
wall is generally hemispherically convex. 

8. A container as defined in claim 1 wherein said body 
and said cap consist of elastomeric material. 

* • • * • 
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[57] ABSTRACT 

Synthetic-resin articles are injection molded with at 
least one stationary mold cavity on the stationary mold 
plate being alternately aligned with carriers on the 
mold-closure plate so that each article is entrainable by 
this plate into a working station in which, for example, 
it can be cooled. During the injection molding of one 
article in the mold cavity defined between the station- 
ary mold half and one of these carriers, a previously 
molded article is solidified on the other carrier in a 
working sution offset from the stationary mold half. 
The newly injected mass is retamed in the mold cavity 
only until the surface regions have cooled an4 set and 
the plate is then laterally shifted perpendicular to the 
mold closing direction to carry the article having the set 
surface regions and still fluid core into a working station 
while the other carrier, from which the cooled article 
has been ejected, is aligned with the stationary mold 
cavity. 

9 Claims, 5 Drawing Figures 
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INJECTION MOLDING APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to an apparatus for 
injection molding articles from a synthetic resin and, 
more particularly, to a system for the sequential produc- 
tion of injection-molded articles in an automatic injec- 
tion molding machine. 

BACKGROUND OF THE INVENTION 

In an injection-molding process* a plastified mass of a 
synthetic resin material is introduced under pressure 
(injected) into a closed mold forming a mold cavity 
which is filled by the Howable mass of synthetic resin. 
The latter is customarily at a temperature above its 
plastic-flow temperature and generally above its melt- 
ing point. 

Upon cooling, the mold is opened and the article is 
ejected. 

Injection molding systems of conventional types op- 
erate under a variety of modes. 

For example, a predetermined quantity or dose of 
homogeneously melted or plastfled synthetic-resin ma- 25 
tenal is injected under high pressure into a mold cavity 
which is complementary to the configuration of the 
article to be produced, i.e. is a negative of this article. 
The mold cavity is generally defmed between two or 
more mold parts which are separate to allow release of 3Q 
the molded article and which are cooled. 

The dose or quantity of the synthetic-resin material is 
a function of the volume of the mold cavity and is gen- 
erally precisely dimensioned by introducing the neces- 
sary quantity of the material from an injection nozzle 35 
via an injection cylinder communicating with the mold 
cavity. 

The injection cylinder is customarily provided with 
an injection piston which has a stroke sufficient to ad- 
vance the mold material from the dosing chamber into 40 
the mold cavity. 

As soon as the injection-molded material hardens by 
heat abstraction by the mold wall, i.e. by heat transfer to 
the latter, the mold cavity is opened and the molded 
article is ejected from the mold cavity. The mold is then 45 
closed and the process begins anew. 

The cooling of an injection-molded article by heat 
transfer from the mold bodies through the mold wall of 
the cavity has been found to be relatively slow. Since 
the ejection of the injection-molded article from the 50 
mold cavity with the usual ejectors can only be effected 
when the injection molded article is hardened to its 
core, the heat transfer required for cooling the article 
must continue from the point of mold filling until the 
cooling has progressed sufficiently to allow such ejeo- 55 
tion. 

Should the ejection force be applied to the molded 
article as long as the core is still soft, there is the danger 
that the article will be deformed in the region of the 
applied force, thereby rendering the article unusable 60 
and requiring its discard. 

The working cycle of the injection molding machine 
is thus a function of the cooling time for the individual 
or successively produced articles. 

Especially when thick-walled injection molded arti- 65 
cles are to be produced, the cooling time per article can 
reduce the cycling time of the machine so that the ca- 
pacity thereof is diminished below economical levels. 



It is known to attempt to increase the cycling time of 
the machine by a forced cooling of the injection molded 
articles. However, the prpblem with this techniquie is 
that high-^peed cooling of the injection-molded article, 
especially when it is large or formed from complex 
parts, can result in inhomogeneitus, stress regions and 
distortion zones because of thermal phenomena. The 
resulting reduction in the quality of the product causes 
the number of rejects to be large. 

In fact, in practice, complicated-contour molded arti- 
cles make use of heated molds or so-called hot-runner 
molds to insure the homogeneity of the injection- 
molded articles. 

A process which involves the heating of the mold, 
the cooling of the mold and the subsequent reheating of 
the mold for the next cycle, increases the energy cost 
beyond economical or reasonable expectations and does 
not significantly reduce the cycling time of the machine. 

OBJECTS OF THE INVENTION 

It is the principal object of the present invention to 
provide a periodically operable system for injection 
molding over a long period of time a sequence of ther- 
moplastic articles which is economical and enables a 
shortening in the cycling time of the machine. 

It is also an object of the invention to provide an 
injection-molding machine which reduces the cycling 
time and has increased output. 

It is still another object of the invention to provide an 
injection-molding system which can be operated more 
economically, with reduced cycling time and increased 
output. 

Still a further object of the invention is to provide an 
apparatus for the production of thermoplastic injection 
molded articles which has a higher output of articles 
meeting close manufacturing tolerances, free from dis- 
tortion and of a reduced reject rate. 

SUMMARY OF THE INVENTION 

These objects and others which will become apparent 
hereinafter are attained, in accordance with the present 
invention, by a system in which, after the cooling of the 
outermost contours or surface regions of the homoge- 
neously molten injected synthetic resin material in the 
mold cavity beneath their flow limit or temperature, the 
mold cavity is opened, the injection-molded article is 
engaged by a transition device and is held thereby until 
the outermost contour of the injection molded article 
formed in the mold cavity in the next operation has been 
cooled below its flow limit in the same manner. The 
retaining (transition) device then can engage the newly 
formed injection molded article and can discharge 
(eject) the one previously held therein. ^ 

According to the invention, therefore, it is not neces- 
sary to delay the opoiing of; the mold cavity until the 
injection-molded article has. b^en fully hardened to its 
core. 

Surprisingly, the opening of the mold need be de- 
layed, in accordance with the system of the present 
invention, only until the outermost surface regions of 
the injection-molded article are cooled below the flow 
limit, i.e. the temperature at which autonomous plastic 
flow of the material can occur. The interior portions of 
the molded article can remain soft and practically flow- 
able without thereby limiting the system of the present 
invention which makes use of the fact that the outer 
surface regions are sufficiently congealed, under the 
condition stated, that they constitute a practically rigid 
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shell engageable without defonaation by the transition With thin-walled parts» the coolant can be water, 

device. atomized water, brine or air. 

Thus, the injection*molded article after opening of The use of a coolant in the manner described has been 

the mold, can be engaged by a device which is capable found to increase the operating rate of conventional 

of retaining the molded article with no undesired defor- 5 injection molding machines and to make the operation 

mation thereof. For instance, this device can have a thereof more economical. 

cavity or bed having the configuration of the molded The use of liquefied or deep-cooled gases for the 

article (i.e. generally a configuration complementary augmented cooling of the iiycction molded articles 

thereto), so that the internally still-soft injection-molded allows, under certain circumstances, the resulttng cold 

article is not subjected to distortion forces. 10 gases to be used for cooling the mold itself The utihza- 

Specifically, the article-retaining device can be con- ^^on of the liquefied gas is thus improved in such sys- 

stituted with one of the mold halves previously forming , . . , . - 

the mold cavity sequential but repetitive production of ob- 

In any event, the article is moved from the station in jc<^ts in which elements are embedded in the injection 

which it is formed to a station offset therefrom and can »5 molded syntheticresm material, i.e. wherein the embed- 

be displaced, according to the invention, relatively rap- ^ed elements arc metal inserts and the articles are 

idly to allow re-closui; of the mold. During the move- switches and the hke as may be used m the electrical or 

ment of the internally soft article, and while the latter is ^^^^^.^^^^^^^ of L r^M^d J^^^^^^ 

offset from the molding station, the article can be sub- ee^^j after ejection of the molded article from the 

• V 1 "i7"li5 -^k;-«f Tn,i« „r^««,«fc 20 retaimng device, to enable the retainmg device to pick 

jected to re lativeb^ cold ^^''^^J^^^^, up the element to be inlaid or inserted into the molded 

coolmg of the article to ^ts core. In this c^. heat is ^.^^^ ^ ^^^^^^ 

dissipated from the hardened wall or surface of the .^^j^^,^^ ^^j^ ^^^^ ^ ^j^^ 

article and is transferred by conduction from the still . .^^ ^ ^^^^^^ ^^^^ production 

soft mtcnor to the surface at which the heat is dissipated ^5 ^^^^ j^^lded articles can be reduced in this manner, 

by contact with the air. Naturally, where the ^cle apparatus for carrying out tiie method of the 

contact with a solid surf-ace, it can be cooled further by ^^^^^ invention comprises an injection-molding ma- 

the cooling of the coolant therethrough; only tiien do ^^^^^ ^^^^^ ^^^^^ ^^y^ comprises an 

the ejectors discharge the article held by the retaimng injection-side mold element and a closure-side element, 
device. 30 Depending upon the shape of the body to be injection 

Since the injection-molded article is retained in the molded, the mold can also include a core. In the usual 

device at least for a period sufficient to enable the outer manner, the injection-mold element can comprise a 

periphery of the next article to be cooled below the f^^^^ mold-carrying plate on the injection side of the 

flow limit, there is a sufficient degree of further cooling apparatus while the closure-side mold member can be 
in this device that the article is ejected under the same 35 mounted on a mold carrying plate which is shiftable 

conditions as have hitherto been common for ejection toward and away from the stationary mold-carrying 

of a fully cooled article from the mold cavity. However, pj^te. The injection-mold member can communicate via 

in this case, the ejection takes place from the intermedi- the injection nozzle with the injection molding machine 

ate retaining device. (ix. the injection unit) whereas the closure-side mold 

Especially when thick-walled injection molded arti- 4Q member can be provided with the ejectors, 
cles are produced, it has been found to be advantageous According to the invention, the injection-side mold- 
to promote the cooling of the article in the intermediate carrying plate is formed with at least one mold cavity 
retaining device. To this end, means can be provided for ^^d at least two working or transition devices prefcra- 
contacting the injection molded article with a coolant. bly disposed at the same height as the mold cavity and 
The cooling fluid, which can be a liquid, is applied at a 45 offset therefrom to opposite sides. The closure-side 
rate corresponding to the wall thickness of the body to mold-carrier plate can include at least two closure-side 
be cooled. molds. 

The use of a coolant serves to reduce the cycling time After displacement of the movable mold-carrier plate 

of the injection-molding machine still further since the away from the stationary mold-carrier plate, the mov- 
mold itself need only pick up a lesser proportion of the 50 able mold-carrier plate can be laterally shiftable, i.e. 

heat from the injection molded article and thus can be shiftable in a direction transverse to its mold-closing 

opened in a shorter time for removal of the article and direction, so that each closure cavity carrying a respec- 

preparation to receive the next molded article. tive injection molded article which has been only sur- 

Depending upon the size of the injection-molded face cooled and solidified, is aligned with the reccpta- 
article, the coolant can be selected to provide the de- 55 cles formed by the treating stations and, upon re- 
sired cooling time for the injection molding cycle. In advanceof the mold-closure plate toward the stationary 
other words, the cooling time can be selected to corre- mold-carrying plate, an empty cavity of the mold-clo- 
spond to the injection time by proper choice of the sure plate is aligned with and cooperates and mold 
coolant. cavities being disposed so that mold cavity which can 

It has been found to be desirable to use as the coolant 60 be filled during the next cycle. During this cycle and 

a substance capable of abstracting large amounts of heat upon displacement of the mold closing plate in the mold 

from the body contacted with the coolant. Preferably. closing direction, therefore, the previously formed arti- 

the coolant is a liquefied deep-cooled gas, for example, cle is carried into one of the treating stations and can be 

applied in a liquid state to the body to be cooled. Natu- subjected to high-efficiency cooling by jets of coolant 
rally, the low temperature fluid can be applied in the 65 trained thereon. 

gaseous state or as a mixture of gas and liquid, i.e. the During the opening stage, while the slighUy solidified 

type of mixture formed upon evaporation of a portion of injection molded article is withdrawn from the fixed 

the liquefied gas. mold cavity, chilled and further-cooled article simuUa- 
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neously withdrawn from the treating station, can be 
ejected by operation of the ejector means which can 
include the core mentioned previously. . 

When this process is next repeated, the newly formed 
injection-molded article can be carried into the second 5 
treating station while a third article is produced in the 
now-closed mold cavity. 

By the provision of at least two treating devices, and 
at least two mold cavities on the movable mold-carry- 
ing plate, it is possible during cooling of one of the 10 
injection molded articles in the treating station to simul- 
taneously injection mold another article in the closed 
mold which need only abstract a small degree of heat 
from this newly produced molded article. 

Naturally, it is possible in this manner to simulta- IS 
neously produce two types of injection-molded articles 
with injectable materials of different type or color if the 
stationary mold-carrying plate is formed with two fixed 
mold members each of which communicates with a 
respective extruder, the two extruders and mold cavi- 20 
ties being disposed in this way that to either side of each 
of the stationary mold cavities a respective treating 
station can be provided. 

According to yet another embodiment of the inven- 
tion, two stationary mold cavities and three treating 25 
stations are provided, one of the treating stations being 
disposed between the stationary mold cavities while the 
other two treating stations flank the stationary mold 
cavities and arc disposed outwardly therewith. In this 
embodiment, the distance (center to center) between 30 
each outer treating station and the proximal mold cavity 
of the stationary mold plate is equal to the distance 
between the central treating station and the two mold 
cavities on the latter. In this case, the movable mold 
plate can have two article-receiving stations and two 35 
molded articles can be formed simultaneously. 

According to still another embodiment of the inven- 
tion, for the simultaneous injection molding of two 
bodies of synthetic resin niaterials of different types or 
colors, two stationary mold cavities are provided on the 40 
injection-side mold-carrier plate and two working sta- 
tions, i.e. a pair of working stations, can be provided to 
either side of the pair of stationary mold cavities. The 
movable mold-carrying plate need thus only be pro- 
vided with four receptacles for the injection molded 45 
articles and can be shifted from side to side in the man- 
ner previously described. 

According to still a further feature of the invention, 
each of the treating installations or stations is supplied 
with a cooling medium and serves as a cooling device. SO 
Naturally other combinations, of the systems described 
can be used. 

The cooling devices should be provided with an in- 
ternal contour which corTesiK)nds substantially to the 
outer contour of the injection molded article, i.e. is of a 55 
complementary shape thereto but is spaced therefrom 
and is formed at a plurality of locations with spray 
nozzles for the cooling medium. The cooling medium 
can thus be distributed uniformly over the surface of the 
injection-molded articles to effect a particularly homo- 60 
geneous cooling of these articles in a b^ef time. 

Naturally, in the manner described previously, when 
embedded articles are to be produced, the treating sta- 
tions can also be used to feed the elements to be embed- 
ded in the injection molding material to ^ the movable 65 
mold plate so as to be carried thereby into the mold 
cavities. In this case, the treating stations can constitute, 
feed devices for these articles. 



When large ii\jection molded bodies with embedded 
articles are to be made, it has been found to be advanta- 
geous to constitute the treating devices both as cooling 
units for the articles and as feed devices for the elements 
to be embedded in the synthetic resin material. In either 
case, the feed devices can be automatic and synchro- 
nized with the working cycle of the injection molding 
machine. 

It has been found to be advantageous to use the prin- 
ciples of the present invention to make closure caps or 
covers for bottles, jars and the like. In this case, the 
injection molded article must have an internal thread. In 
the fabrication of such articles it is advantageous to 
provide the movable mold-carrying plate with a 
threaded core which can be provided with means for 
unscrewing the article after cooling so that the threaded 
core may also serve as the ejector means. 

Advantageously, the closure side of the mold-carry- 
ing plate is provided with bores in which the threaded 
cores are rotatably joumaled so that the cores can be 
shiftable with the mold-carrying plate. Naturally, the 
threaded cores can connect with the means for rotating 
same only in the working stations or treating stations, if 
desired, to enable the threaded cores to function as 
ejectors. Thus, when the closure caps are sufficiently 
cooled in the treating devices, the means for rotating 
the threaded cores can be operated to eject or dislodge 
the caps and enable them to fall from the mold. 

To shift. the closiire-side mold-carrying plate later- 
ally, the side of this plate turned away from the station- 
ary mold-carrying plate can be guided on a carriage or 
support. The support itself can be displaceable toward 
and away from the stationary mold-carrying plate, i.e. 
in the mold-opening and mold-closing direction and can 
cooperate with limit switches or the like which operate 
electronically to enable cycling of the machine and to 
insure that the carrier will reach its end positions prop- 
erly, 

BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features and advantages 
of the present invention will become more readily ap- 
parent from the following description, reference being 
made to the accompanying drawing in which; 

FIG. 1 b a diagrammatic cross-sectional view illus- 
trating an embodiment of an injection molding machine 
according to the invention having two treating stations 
disposed on opposite sides of a fixed molding station on 
the fixed mold-carrying plate; 

FIG. 2 is a cross-sectional view through another 
injection molding machine according to the invention 
for producing internally-threaded caps and in which the 
treating stations function as cooling stations for the 
caps; 

FIGS. 3a and are diagrams illustrating two other 
embodiments of machines according to the invention; 
and 

FIG. 4 is a cross-sectional view of another machine 
embodying the invention, showing only the treating 
stations thereof. 

SPECIFIC DESCRIPTION 

FIG. 1 shows an injection molding machine in which 
the injection cylinder is connected at 100 to an injection 
nozzle 7 of a stationary mold-carrying plate 1 which is 
formed centrally with a stationary injection mold half 3 
defining a cavity 101 adapted to be filled with injection 
molding material, i;e. thermoplastic synthetic resin. 
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The mold cavity 101 is flanked by a pair of work 109 at the ends of the rods 13 when the mold halves 4 

stations represented generally at 8 and 9 such that the and 5 are disposed in one of the working stations, 

center-to-center distance D between each work station The operating sequence is as follows: 

and the mold cavity 101 is equal to the corresponding Assume that the plate 11 and the plate 2 are in the 

distance between the other work station and the mold 5 position shown in FIG. 1 and a mass of injection-molda- 

cavity. ble material 6a has been introduced into the mold cavity 

In the embodiment illustrated, each of the work sta- 101 defined between the mold halves 3 and 4. During 

tions is formed on an arm 102» 103 of the stationary this molding operation* a previously formed article 6^ is 

mold-carrying plate 1. disposed in the working station 9. 

Each of the work stations 8, 9 comprises a shell 104, 10 While the surface of the article 6a is consolidating 

105 adapted to receive the injection molded article, e.g. and cooling to form a superficial hardened shell, the 

that shown at 6^, with a clearance to enable jets of a article 6b is subjected to intensive cooling by jets of 

coolant to be introduced into the space and to contact liquefied gas introduced via the nozzles 10. 

the surfaces of the molded body. To this end^ the shell When the article 6a has been superficially cooled, the 

is formed with spray nozzles 10 which are distributed IS carrier 11 is drawn downwardly (arrow A) until the 

over the entire surface of the shell and train respective yoke 14 strikes the right hand stop 17, thereby ejecting 

jets of the coolant against juxuposed surfaces of the the molded article 6b. The ejection rods 13 are then 

injection molded article. retracted by spring 16 upon advance upwardly of the 

Preferably, the shell lOf 105 is complementary to the plate 11 while the plate 2 shifts to the left. As mold 

configuration of the injection molded article although it 20 closing is completed, the mold half 5 is in registry with 

is somewhat larger, to provide a clearance. In other mold half 3 to define a new mold cavity while the arti- 

words, the surface of the shell 104, 105 is geometrically cle 6a is located in the working station 8. 

similar to the outer surface of the injection-molded A new mass of plastic material is injected into the 

article to be received therein. closed mold cavity while jets 10 direct the liquefied gas 

The injection-molding machine thus comprises a pair 2S coolant against the article 6a 

of work stations 8 and 9 at the same level as the station- When the surface of the newly injected body in the 

ary mold half 3 but equispaced therefrom. The shells empty mold cavity is cooled sufficiently to solidity only 

104 and 105 can be constituted as cooling masks. the surface zones, the carrier 11 is again retracted, the 

The mold-carrying plate on the mold-closing side of ejector pins 13, 15 at the lef% hand station eject the 

the machine is shiflable toward and away from the 30 article 6a, the plate 2 shifts to the position shown in 

stationary plate (arrow A) by means not shown but FIO. 1 and the mold is again closed for repetition of the 

conventional in the art. Such means can include hydrau- cycle. 

lie piston-and-cylindcr arrangements capable of devel- In the system illustrated in FIG. 2, the stationary 

oping the necessary mold-closing force. mold plate 201 is formed with a stationary mold cavity 

The mold-carrying plate 2 comprises a pair of close- 35 203 having the configuration of the exterior of a screw 

able mold halves represented at 4 and 5 whose center- cap. A nozzle 207 delivers the moldable material from 

to-center distance is equal to the center-to-center dis- an injection cylinder 200. 

tance D previously mentioned. The plate 201 carries, at the same level as the mold 

On its side turned away from the stationary plate 1, cavity 203, a pair of cooling masks 208, 209 forming 

the plate 2 is guided laterally (arrow B) on a carrier 11 40 work stations equivalent to those described in connec- 

which, in turn is shiftable in the closing direction A in- tion with FIG. 1 and provided with coolant nozzles 210. 

the usual guide or support elements 12. The guide or In this embodiment, the mold plate 202 is formed 

support elements 12 thus form a track for the mold plate with a pair of mold halves 204, 205 whose center-to- 

which is perpendicular to the track 107 formed by the center spacing is equal to the center-to-centcr spacing 

carrier 11 for the plate 2 in the direction of arrow B. 45 between the stationary mold cavity 203 and each of the 

Limit switches Sw can control the movement of the work stations 208, 209. In this embodiment, however, a 

plate 2 relative to the carrier 11 laterally and corre- core is formed by a threaded mandrel 20, 22 which is 

sponding limit switches may control the reciprocation provided with gearing 21, 23 below the plate 202 for 

of the carrier 11 on the guides 12. engagement by a drive (not shown) serving to eject the 

The limit switches thus insure that the mold halves 4 50 molded article 206ia or 106b, 

and 5 are always properly aligned or in registry with the The plate 202 is laterally shiftable on a carrier 211 

stationary mold half 3 or the working stations 8 and 9. which is formed with a slot 24 enabling the cores 20 and 

Indexing means can be provided for indexing both 22 to be entrained with the plate 202. 

the carrier 11 and the plate 2 in the limiting or end The system of FIG. 2 operates in a manner similar to 

positions thereof. 55 that of liic system of FIG. 1 except that the ejection of 

The drive means for the plate 2 and the carrier 11 can the cooled cap 2066 is effected by retracting the plate 11 

be, in addition to the hydraulic system previously de- until the gearing 23 of the threaded core 22 engages the 

scribed, chain drives, belt drives, rack and pinion gear 26 of a motor 25. The latter is then driven to spin 

drives, screw drives or the like. Such drive systems are off the cap 2066. \fter ejection of the cap 2066, the core 

well known in the art and need not be described in 60 22 is brought back into its starting position by reverse 

greater detail hereinbelow. rotation. The plate 202 is displaced to the left and the 

An ejection system is formed by a pair of ejector pins process repeated, i.e. a new cap is injection molded in 

15 which are carried by rode 13 interconnected by a the closed cavity formed between the mold halves 203, 

yoke 14 engages an adjustable stop 17 on the downward 205 while the body 206a is cooled in station 208. 

movement of the plate 11, the pins 15 are driven up- 65 Naturally, instead of a hnearly reciprocal plate 202, 

wardly to eject the article 6b. the latter can form part of a turntable of arcuate-dis- 

The pins 15 are slideable in respective bores 108 of placement unit so that the various mold halves 204, 205 

the mold plate 2 and come into alignment with heads are successively aligned with mold cavities 203 and 
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working stations 208 or 209 upbii angular displacembnt ' 
or indexing of the plate. ' • 

Instead of: gearing 21, 23 pii the screw cores-21, 22, 
they can be coupled to the 'ejector driveis by belts, fric- 
tion wheels, V.-beltS or the 'like. ^ - 

Such, belt drives can be eh^^ed or disengaged by 
tensioning or detensionihgj respectively, as required. 

In FIG. Za we show, diiagtanunatically, an injection 
molding apparatus which comprises two injection- 
molding assemblies each including a respective injec- 
tion "cylinder as represented at 300fl and 300A, feeding a 
respective mold half 3 which can be aligned with paired 
mold halves 4 or paired mold halves 5, both pairs of 
movable mold halves being carried on a common plate 
302, 

In the embodiment of FIG. Za, therefore, to each side 
of the stationary mold halves 3, there are provided a 
respective pair of working stations 8 or 9. 

In operation, therefore, with the plate'302 in the posi- 
tion illustrated in FIG. Zd, the injection molding cylin- 
ders 300a and ZQOb, which can operate with injection- 
molding materials of different type or color, can pro- 
duce respective molded bodies using the mold halves 4 
which are in registry therewith. While the surface re- 
gions of these molded articles are cooled to render them 25 
mechanically stable, previously formed molded articles 
carried by the mold halves 5 are chilled or further 
cooled in the working stations 9. 

Upon retraction of the carrier for plate 302^ ejection 
of the molded articles from mold halves 5 and shifting 30 
of the plate 302 to the left, the previously mentioned, 
newly molded articles are cooled in the working station 
8 while new articles are formed in the injection molds 
defined between the mold halves 3 and the registering 
mold halves 5. 35 

Still another system allowing a plurality of molded 
articles to be produced during each cycle, has been 
shown in FIG. 3^ which requires only three working 
stations. In this embodiment, the outer working stations 
are represented at 8 and 9, respectively, while a central 40 
working station is shown at 9'. The center to center 
distances between the working stations and the station- 
ary mold halves 3 are all equal in this embodiment as 
well. Each of the mold halves 3 can cooperate with a 
respective conventional molding cylinder 300fl; 3006 45 
for material of different composition or color. 

In this embodiment, however, the laterally shiftable 
mold plate 402 is provided with the mold halves 4 and 
5 in alternating relationship. The mold plate 402 here 
need only be shifted by a distance equal to the center-to- SO 
center distance mentioned previously. 

When the mold plate 402 closes against the stationary 
mold plate, articles can be formed in the mold cavities 
defmed between the stationary molds 3 and the mold 
halves 4 while previously molded articles are cooled in 35 
the working stations 9 and 9', being carried by the mold 
halves S. 

Upon retraction of the plate 402, the articles are re- 
jected from the mold halves 5 and the plate can be 
shifted to the left so that new articles are formed in the 60 
closed molds defined between the mold halves 3 and 5. 
The previously formed injection molded articles are, of 
course, cooled in the working stations 8 and 9'. 

In FIG. 4, we have shown a working station in which 
the cooling mask 509 is formed with the passages 510' 65 
which communicate with the nozzles 510 whereby a 
liquefied gas coolant, e.g. liquid nitrogen from a bottle 
530, can be sprayed onto the injection molded article 
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which' is "advanced into the chamber 509' enclosed by 
the mask 509. . . .. j. - i ' 

A valve 531 enables the liquid nitrogeh-to tie itdmitted 
into the chamber 509' only when the mbld plate ,502 has - 
carried the molded article iiitp the latter 

The mask 509 is here afix^d laterally'to an arm 501 of 
the stationary inold plate and is -formed with a central 
opening 532 adapted to receive a plug 533 carried on a 
tubular shank 534 and di$placeable in the direction of 
the arrow D. The tubular shank 534 communicates via 
a port 535 at the face of the plug 533 illustrated at 536 so 
that Uquid coolant from a distributing valve 537 can be ' 
introduced into the chamber 509'. The valve 537 can 
also selectively connect the central bore 538 of the 
shank 534 with a suction pump 539 so that the member 
533, 534 can pick up an insert 540 adapted to be embed- 
ded in the synthetic resin article. 

The plate 502 can be formed with the ejector pins 515 
which may operate as described in' connection with 
FIG. 1. 1/ . - 

The plate 502 is shown in its retracted position, i.e. its 
carrier has been displaced away from^ the stationary 
mold plate and the previously molded article, after 
cooling, has been ejected and the pins 515 have been 
reset in the plate 502. In this position of plate 502, the 
device 533, 534 can be advanced in through the opening 
532 to deposit the insert 540 to be embedded in the 
synthetic resin material onto the mold member 505 
formed on the plate 502. Thus the device 533, 534 con- 
stitutes feed means for placing inserts upon the mold 
members 505 so that these inserts may be ultimately 
embedded in the synthetic resin material when the mold 
cavities 505 are aligned with the stationary mold cavi- 
ties of the stationary plate. 

We claim: 

1. An injection molding apparatus comprismg 

a stationary mold plate formed with a stationary mold 
element adapted to defme a mold cavity; 

injection means communicating with said mold cav- 
ity through said stationary mold element for inject- 
ing a mass of synthetic-resin material into said mold 
cavity to form an injection-molded article; 

a movable mold plate displaceable toward and away 
from said stationary mold plate for mold-closing 
and mold-opening operation, said movable mold 
plate being formed with at least two sapced-apart 
movable mold elements each defming said mold 
cavity with said stationary mold element upon 
registry of the respective movable mold element 
therewith and advance of said movable plate in the 
mold-closing direction, said plates being further 
relatively shiftable to register each of said movable 
mold elements with said stationary mold elements 
alternately; 

a pair of work stations each adapted to receive a said 
article carried in one of said movable mold ele- 
ments upon displacement of said movable plate in 
said mold-closing direction when the other mov- 
able mold element defines said mold cavity with 
said stationary mold element the work station 
being provided with an internal contour which 
corresponds substantially to the outer contour of 
the injection molded article but is spaced therefrom 
forming a cavity between said injection molded 
article and said work station; 
means to inject a coolant into said cavity 
means for retaining a mass in said mold cavity sub- 
stantially only for a period sufficient to cool the 
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surface regions of said maiss to a temperature bcloxy ' 5. The apparatus defined in: claim 4 wherein said 

the How temperature thereof and then removing cores are rotatable in said movable plate and are formed 

the resulting article from said cavity and transport; with means engageable to rotate said cores and dis- 

ing same into one of said working stations offset charge said caps from said movable mold elements, 

from said mold cavity while ejecting said previ- 3 6. The apparatus defmed in claim 1 wherein said 

ously formed article froin its working station and movable plate is shiftable transversely to the mold-clos- 

simultaneously with the introduction of the article ing direction on a carrier, said carrier being displaceable 

formed from said ma^ into one of said working in said mold-closing direction, 

stations, closing said mold cavity and injecting T The apparatus defined in claim 6, further compris- 

another mass of synthetic-resin material therein. 10 ing limit switches controlling the displacement of said 

2. The apparatus defined in claim 1 wherein the plate on movable said carrier and the displacement of 
means to inject a coolant comprises nozzles for training said darfier. 

jets of said coolant onto said article. 8^ The apparatus defined in claim 6, further compris- 

3. The apparatus defmed in claim 1 wherein at least ing ejector means on said carrier opposite said working 
one of said working stationis is formed with means for 13 stations and cooperating with said plates for dislodging 
feeding inserts to be embedded in the synthetic-resin articles cooled in said working station from said mo v- 
material onto said movable mold elements. . . : able mold elements. 

4. The apparatus defmed in claim 1 wherein the mov- 9. The apparatus defmed in claim 8 wherein each of 
able and stationary mold elements define a mold cavity said working stations includes a mask adapted to rc- 
havihg the configuration of a closure cap, said movable 20 ceive said articles, and nozzle means in each of said 
plate being provided with an externally threaded core masks for directing jets of liquefied gas against ah article 
at each of isaid movable mold elements to form internal disposed in the respective mask. 

threads for said closure caps. ♦ ♦ ♦ ♦ • 
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